The fusion rules for the vertex operator algebras M(1) + (of any rank) and V + L (for any positive definite even lattice L) are determined completely.
Introduction
In this paper we study orbifold vertex operator algebras M ( The main difficulty is in proving that the constructed intertwining operators are all the nonzero intertwining operators. This is achieved by a lengthy calculation involving commutativity and associativity of vertex operators.
As an application of our main result we show that if L is self dual and if V + L extends to a vertex operator algebra by an irreducible module from the (unique) twisted V L -module, then the resulted vertex operator algebra is always holomorphic in the sense that it is rational and the vertex operator algebra itself is the only irreducible module. The moonshine module vertex operator algebra is such an extension for the Leech lattice and thus it is holomorphic (this result has been obtained previously in [D3]). It is expected that the main result will be useful in the future study of orbifold conformal field theory for L not self dual.
The organization of the paper is as follows. Section 2 is preliminary; In Sect. 2.1 we recall definitions of modules for vertex operator algebras, and in Sect. 2.2 we review the notion of intertwining operators and fusion rules and we also prove that fusion rules for a tensor product of two vertex operator algebras are equal to the product of fusion rules for each vertex operator algebra. In Sect. 3.1, we present the construction of vertex operator algebras M(1) + and V + L and their irreducible modules following [FLM] .
